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Photopolyrnerization of N-Ethylrnaleirnide in Solid State 
Hiroshi AIDA， Minoru NOZI 
(Received Oct. 15， 1974) 
The polymerization of N-ethylmaleimide (EtM) in solid state was carried out 
over the temperature range 250 to 480C under u1traviolet irradiation. EtM poly-
merizes easi1y at a temperature 100--150C lower than the me1ting point. The 
rate of polymerization increases with an increase in temperature and is propor-
tional to the incident light intensity. The post-polymerization occurs slightly. 
The products formed during irradiation are linear polymer， a small amount of 
cross-linked polymer and a small amount of cyclic dimer. Both the amount of 
linear polymer and cross-linked polymer increase with an increase in tempera-
ture. On the other hand， the amount of cyclic dimer decreases with an increase 
in temperature. The molecular weight of linear polymer increases with an in-
























































Table 1 Properties of N-ethyl maleimide 
C% H% 
found calcd found calcd 
57.59 57.60 5.71 5.64 
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Relation between the rate of poly-
merization and the incident 1ight 
intensity 






(1) 25・C (2) 30・C (3) 35.C 
(5) 45.5.C (6) 48・c
5 10 






10 Relation between the conversion 
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Fig.7 Separation diagram of products formed during irradiation 
Table 2 Properties of Extractant 
Elementary analysis C: 56.39 H: 5拘 N:肌 91%
Formula C6H7N02 
Molecular weight 275 
Table 3 Results of NMR Measurement 
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?? ? ??Table4 
140 
Softening Point THF/Ether Fraction 
208"-'215 oc 5.2 3/7 1 
215"-'225 8.0 4/6 2 
258---265 2.3 5/5 3 
285---295 14.1 6/4 4 
295---310 7/3 5 63.3 











Properties of Polymer insoluble 
in DMF 
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06H7NOZ Formula I C6H7NOz 
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Fig. 10 Relation between the amount of 
polymer insoluble in dimethylfor-
mamide and the polymerization 
time at various temperatues 






















Relation between the amount of 
polymer insoluble in dimethylfor-








に達しているo このため EtMは光源の313nm，366 
nmなどの光を吸収して励起する。 295nmの吸収帯
は nが遷移といわれている 13)。励起 EtMをM骨と
すると， M*は次の過程をたどって変化してし、く。
M+hν-→1M* (励起一重項) (1) 









していないが， n-ブチルマレイミドの{直14) 0.23 と
同程度と思われる。励起一重項の寿命は短いので，励
起三重項が重合の開始種の生成に関係していると考え









喝、 Cfh-C;a CH =e 1 -r
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